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UAV guidance

* Course
— Planned flightpath ,,direction”

* Bearing

* Heading
— Nose ,,direction”

http://www.paddlinglight.com/articles/technique/navigation-course-bearings-and-headings/



UAV guidance

* Based on waypoints
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win  UAV guidance

(Angle error: -180° ... +180)

http://mww.movable-type.co.uk/scripts/latlong.html



Aerosonde ,Laima” UAV

http://www.barnardmicrosystems.com/UAV/milestones/atlantic_crossing_1.html



Aerosim

E!Lihrary: aerosimlib ;lglil
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Matlab
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Modell

El aerosonde_nav
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function [ ocutput args ]
$INIT Summary of this function goes here In It m
% Detailed explanation goes here U

clear all;
close all;

global WETC

= init({ input args )

WPTC==2 ; tWayPoinT Counter (Next waypoint ID)

global lat;
global lon;
lat=_;
lon==>-:

$LHDE (Dunakeszi Airport)

global WPTList

WPTList=[
47.e206, 18
47.6206, 19
47.e052, 18
47.e0%2, 19.

.
.1373; %3.

1434 ] ;%4

WPTList=degZrad (WPTList) ;
tArray first element: 1 (

%WPTLiEt{l,lat]
EWPTList (1, lon)

plotMap() ;

47 . 6206
15.1434

4 % (~)1000m

Waypoint given in DD (DecimalDegree)
Waypolnt given in DD (DecimalDegres)
Waypolint given in DD (DecimalDegree)

. Waypolint given in DD (DecimalDegree)

% Matlab computes with RADs instead of DEGs
NOT 0 based as C/++/% 1)
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Navigation.m

function [ ocutput args ] = navigation( input args )
% GLOBAL DEFINE: HEADING now egquals BEARING, slideship angle = 0!

finclude global vars

global WPTC; %WayPoinT Counter (Next waypoint ID)

global lat; % UAV latitude

global lon; % UAV longitude

global WPTList; % WayPoinT list

global h; % plot handler

waypolint radius=100; %[meter] waypoint radius (e radius circle)

$set UAV inputs

UAV lat=input args(.l) ;
UAV lon=input args(Z) ;
UAV heading=input args(:) ;

hold on; %holding old plot values (prev. positions)
plot (radideg (UAV_lon), radZdeg(UAV lat),'--v'); % plot new position
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Navigation.m

function [ output args ] = navigation( input args )

% GLOBAL DEFINE: HEADING now equals BEARING, gslideship angle = 0!

tinclude global wvars
global WPTC; %WayPoinT Counter (Next wayfioint ID)

global lat; % UAV latitude
global lon; % UAV longitude

global WPTList; % WayPoinT list -ERe

global h; % plot handler LongRude MATLAS

waypoint radius=100; %[meter] w oint radius (e radius ci = s
Heading

$set UAV inputs Nakgation
UAV lat=input args(.); N

UAV lon=input args(Z);

UAV heading=input args () ;

hold on; %holding old plot wvalues (prev. positions)
plot (rad2deg(UAV lon), rad2deg(UAV lat),'--v'); % plot new position
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$HELT
thttp://www.mathworks.com/help/techdoc/

% 1; calculate the current bearing from the current position (UAV_ 1lat/UAV lon)

% using bearing.m ->» bearing([TO lat TO lon FROM lat FROM lon ]); input is a matlab
array

5

%

%

desiredBearing=0;

% 2; calculate UAV - Newt WPT distance

% using distance.m -» bearing([TO lat TO lon FROM lat FROM lon ]); input is a matlab
arrayl

%

5

%

WEPDistance=0;

% 3; WayPoinT Counter (WPTC) incrementation (0...3) if actual UAV-WPT distance is
less than waypoint radius

5

%

%

5

WPTC=WEPTC;

% 4. Calculate the angle error (difference of desiredBearing and UAV_heading)
% output must be between -Pi and Pi (-180...180%)

%
%
%
%

headingError=_;
freturn output

output args=[headingError, WPDistance/1000]; % angle error [rad], Waypolint distance

[m]




